Introduction to the whole book. Although we are given signposts as to what is to come, the authors do not strike a theme. Part I on Seed Biology is not used to underpin the later chapters on seed technology with understanding or general concepts. The true first chapter of Part I, entitled Seed Morphology and Development, includes an insert on ' What is Biotechnology ? ' and several pages on the photoperiodic control of flowering, much of which is a summary of the original USDA work, and much reference is made to books and reviews, for example Copeland & MacDonald's Principles of Seed Science and Technology. All the diagrams, tables and figures presented in the chapter, as is the case throughout the book, are drawn from other texts, often books and reviews.
In the chapter on seed viability and longevity, there is no sense that what has been written is of value to our understanding of the practical aspects of seed technology that come later. The viability equations of Ellis & Roberts are summarized in one paragraph and the misleading impression is given that equations have only been worked out for barley. The final chapter in Part I, on Synthetic Seed Biotechnology, sits uncomfortably between basic conventional seed physiology and the practical aspects of seed technology in Parts II and III.
Part II starts with an appropriate chapter on Basic Principles of Seed Production and is followed by detailed chapters on groups of crops, for example, cereals, pulse crops and oilseeds. This is a useful compilation of information and the index is readily useable to find topics and species, which makes the book an easy-to-use source of reference on seed production. Similar comments can be made about Part II on Seed Processing and Storage Technology. Some references, for instance on seed treatments, are somewhat dated and may be more relevant to developing countries, which is not a point that the authors make. Seed packaging and handling is written up with practice very much in mind. Seed storage is treated only briefly and with little reference to seed biology, but again with practical aspects to the fore.
The final chapter on future challenges left this reviewer uneasy because of the lack of differentiation between different agricultural systems in the needs of seed production and quality objectives which was a problem throughout Parts II and III. It was as if global crop production was a uniform system, which it is not. What is appropriate for intensive vegetable production in California or the Netherlands is irrelevant to the semi-arid Tropics. As far as could be seen, these kinds of distinctions are not made.
The quality of reproduction of diagrams and photographs is not of a high order. Lettering and lines on diagrams are not sharply defined and very few are original to the authors, although properly attributed. There are also quite a number of typographical errors. The book is not a contribution to the understanding of the scientific basis of seed production but could be used as a reference book for methods used in practice.
.  Although the chapter titles and overall structure of the book remain relatively unchanged, the volume has been updated and several chapters completely rewritten. A valuable additional chapter on the emergence of grassland systems follows the introductory overview and allows a clear historical and tech-nological perspective to be included prior to the chapters concerned with grassland production. Subsequent chapters develop the systems outlook, concluding with grassland systems design, but the inclusion of the additional chapter allows what could be fairly mundane morphological and production issues to be considered and discussed with an allembracing systems approach. The consideration of the ' larger picture ' and issues such as sustainability pervade throughout.
Agronomy of Grassland
Such a complex, integrated subject inevitably results in often detailed mathematical models but the inclusion of a large number of comprehensive tables and figures, including numerous flow charts and dendograms, greatly enhances the text and enables a great deal of information to be included clearly and in detail in what remains a comparatively small book.
The extensive bibliography at the end and the inclusion of suggested texts for further reading at the conclusion of each chapter reflect the global nature of the book. Whereas the first edition drew heavily on Australian and New Zealand examples in the literature, the current edition appears to adopt a well balanced approach, resulting in almost universal application and relevance.
The book fulfils its aims in an often provocative but always forward-looking way. Agronomic understanding is never sacrificed as a result of the focus on systems, resulting in a very satisfying book which must be regarded as an essential text for both undergraduate and postgraduate students of grassland agronomy and ecology.
  ' Idiosyncratic ' best describes this book. It is a highly personal statement of the views of the authors on how knowledge of crop physiology can contribute to crop improvement by breeding. It places great emphasis on responses to photoperiod and temperature and their description in mathematical terms, to a method for summarizing the results from cultivar trials (AMMI -Additive Main Effects and Multiplicative Interaction effects), and to ' yield-system analysis '. The numerous examples given refer mainly to common bean (Phaseolus vulgaris) and to wheat (Triticum aestivum). The authors observe that in plant biology, reductive (' basic ') research has been preferred since World War II at the expense of whole-plant research, and argue strongly that the latter deserves more societal and financial support than it currently receives. It would be difficult for the authors to cover breeding and physiology adequately for even the major types of crop. Their very partial view of their subject is far removed from being either a conventional textbook or a ' cookbook ' ; rather, it is a curiosity. This is evident from the introductory chapter which the authors describe as ' a concise summary of this book '. The title of this chapter is ' Shifts from current paradigms suggested by near-whole and whole-system research '. I that suggest the ' paradigms ' and the ' paradigm shifts ' (new jargon ?) are mainly inventions of the authors. This chapter is heavy going and readers, if they get to the end of it, may wonder what they will learn from the rest of the book.
On a positive note, the authors offer mature and sound judgements, often illustrated by quotations from others, on many aspects of crop physiology as applied to plant breeding and on the interpretation of results from cultivar trials. Adaptation of the crop life cycle, through manipulation of the genes which control responses to temperature and photoperiod, is of prime importance and, as the authors describe, these genes have many important pleiotropic effects.
' Essential reading for professional and advanced students in crop physiology and plant breeding ' (publishers blurb) ? Regrettably, I cannot endorse this claim.
 This book is the result of international collaboration ; 99 authors from 20 countries have contributed to one or more of the 50 chapters. In the first chapter, reported virus-induced crop losses are succinctly reviewed ; the authors also correctly emphasise that virus-induced losses are usually under-estimated because, although symptoms of many viruses are not conspicuous, infection can often have considerable adverse effects on crop productivity. The following 31 chapters contain reviews of general procedures and strategies for disease control, including breeding for resistance to viruses and their vectors using both traditional and molecular procedures, chemical control of vectors, quarantine and certification, and production of virus-free plants ; of particular topical interest are the seven chapters on the production and risks of using genetically modified resistant plants. As the control of virus-induced diseases is greatly dependent on the rapid detection and identification of causal viruses, it is appropriate that there are five chapters on traditional and molecular diagnostic procedures. The remaining 19 chapters contain reviews of procedures and strategies currently used for the control of two important viruses (cucumber mosaic and tomato spotted wilt) that occur in numerous crop species worldwide and of other damaging viruses that infect specific major crops (mainly various cereals, fruit trees, potato, tomato and cassava).
The book, unfortunately, contains many typographical errors and chapters that are uneven in quality and content. The cited references indicate that the book has had a long gestation period ; the most recent references in many chapters are to papers published in 1995, although a few other chapters contain occasional references to more recent results. Nevertheless, despite these minor blemishes, the book is very good value at $99 (approximately £58) and is a very valuable reference source for plant virologists, plant pathologists, extension pathologists, advanced students and all others who are interested in crop protection. This volume is divided into two sections supported by appendices. The first section covers the principles of seed production and the second identifies the specific requirements for individual species. The appendices define terms used within the text, list useful addresses and give a brief description of some important vegetatively propagated plants. The Principles section is multi-authored. The first chapter describes the structure of the seed industry : because of the size of the industry and its international nature, this chapter, perhaps inevitably, lacks detail although useful references for further reading are provided.
. . 

Encyclopaedia of Seed Production of World
Chapter Two describes international and national seed legislation. This chapter is extensive and the historical background to much of the legislation is reviewed. There are descriptions of national seed legislation from eight countries and it would have been useful to have had a section highlighting the differences in approach between countries.
Technical aspects of seed quality control (Chapter 3) consists of mini-reviews by several authors ; this is technically good and includes a section describing newer techniques of cultivar identification and the possible problems associated with these techniques.
The final three chapters in Section 1 consider production, harvest and seed security ; these are rather brief but do serve to guide the reader to more specialist publications.
The second section of the book covers the specialist production of a wide range of commodity crops ; smaller families of plants, for example, Boraginaceae, Cucurbitaceae and Linaceae are covered in single chapters, whereas the larger, more important families, for example Chenopodiaceae, Compositae, Cruciferae, Legumimosae and Gramineae, are subdivided by use.
All sections provide valuable information on subspecies identification, genetic background and the legislative and practical requirements for seed production. The relevance of the scientific literature is considered where key references are given.
The multiple authorship of Section 1 meant that there was considerable repetition in some chapters, which could have been reduced by additional editing, but Section 2 was well set out in a common format to help the reader.
The book is recommended as a manual for the seed trade, and for students and researchers interested in seed production.
  &  
A Handbook on Drought Tolerant Crop Species of
India, ed. V. R. xvj228 pp. New Delhi : Society for Plant Physiology and Biochemistry (1997) . (paperback).
In a foreword, Dr R. S. Paroda, the Director General of the Indian Council of Agricultural Research, emphasises the need to match the improvement in crop production in the irrigated areas by equivalent responses from drier or drought-affected regions. This book has brought together information about sources of material which show some evidence of an ability to withstand the effects of drought. This has been done by considering published work and replies to a proforma widely distributed to experts throughout India. The result is an analysis of varieties available in twelve groups of plants ranging from those of most agricultural importance (e.g. cereals, millets, pulses, oilseeds) to other groups such as fruits, forages and narcotics, medicinal and aromatic plants.
Within these groups, a number of species are considered, e.g. five cereals, four millets, eight pulses ; 62 species in all but varying in the amount of detail given. Within each species there are three main sections : General Information, Agroclimatic Conditions and Crop Characteristics. For the major crops, sub-divisions are made of information from separate states or regions (e.g. for rice there are 14). It is evident that the information given will be of most value to Indian workers, but those from further afield will be able to select material for trials, breeding for particular characters or for physiological studies. A scientist less familiar with the country will encounter difficulties ; for example, considering the rice entry for Hyderabad, I note that genotypes were described as accessions, cultures, cultivars, elite materials, landraces or traditionals. If a worker asked to be sent materials for study, could there be any certainty of its purity ? The genotypes were designated by letters with numbers or names and on one occasion by both. A critical copy editor might have drawn attention to the need for definitions, standard forms of presentation as well as to errors which escaped proof-reading. While it does not detract from the considerable value of reviewing genetic material in a small reference handbook, the remarks made by Professor S. K. Sinha in his Preface should be considered. He notes that considerable confusion in the literature (and in the book) has been engendered by the use of various terms, such as drought-escaping, drought-avoiding and drought-tolerant. Similarly he warns that ' the designation of a variety is a matter of perception based on long or short term experimentation or stability in performance in All India Co-ordinated Trials …'. The evidence used, however, has come from field or pot trials and germination experiments in pots or petri dishes in sand or osmotic culture. Furthermore, he notes that physical parameters have not been well controlled and the yield potential of varieties designated as drought-tolerant has been mentioned in some instances only. The work is, therefore, valuable as a source of information about materials and their characteristics, but a scientist may also require access to the original observations to be sure of the decisions which may have to be made. The second section covers symptoms, and again a clear introduction is enhanced by coloured plates of infected plants. There are also experiments that would be of interest to a wider audience, such as one to demonstrate systemic acquired resistance, which could be incorporated into teaching beyond plant virology. The third and fourth sections cover infectivity assays and experiments which can be performed to establish the properties of viruses, and this is followed by virus transmission protocols. Some of these methods are quite ambitious, such as the isolation of nematodes from the soil to perform nematode transmission studies, but the descriptions of how to do this are clear and detailed.
Following important sections on how to maintain virus isolates and how to produce virus-free plants, there are then a number of detailed protocols for virus purification, covering a whole range of different examples. This section is then sensibly followed with what to do once a purified virus preparation has been obtained -from measuring UV absorption, to looking at particles in the electron microscope or isolation of RNA or viral proteins. Again, because a wide range of examples and techniques is presented, there is scope for individuals to tailor them to fit with the equipment and materials available. The final sections then cover more molecular techniques for working with viruses, again with excellent explanations and attention to detail. Finally, there is an appendix with details of how to make up specific solutions, buffers, etc. Perhaps one addition here could have been information on where those with limited experience who might like to undertake such practicals could obtain isolates of specific viruses.
Overall, the book is an excellent resource for undergraduate teaching and also for graduate students who are commencing a career in plant virology. The methods and protocols are clear and detailed and there is a comprehensive range of methods and systems such that anyone wishing to develop a practical class could select the most convenient and relevant protocols to suit themselves.
 
